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I am a citizen of Estonia, residing at Helsinki, Finland ( Home address: Kulosaaren puistotie 
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I am a co-inventor ofthe subject matter of the abovoidentified U.S. Patent application. lam 
familiar with the specification and pending claims, and with the prosecution history of the 
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The Examiner has rejected claim 7 of the application as allegedly lacking utility and not 
providing an enabling disclosure. The Examiner asserts that the claimed invention is not 
supported by a specific and substantial utility. The Examiner agrees that the specification 
discloses the use of the claimed polypeptide as a treatment for Parkinson' s disease, but states that 
further research is necessary to reasonably confirm a "real world" use. 

First, the allegation of utility of the invention for treatment of Parkinson's disease or 
Other neurodegenerative disease is consistent with the data of Figure 8, showing expression of 
MANF2 mRNA in the thalamus, cortex and the hippocampus. Figure 5 data show 
MANF2mRNA expression in the following regions of the human brain: hippocampus, thalamus, 
amygdala, corpus callosum, cerebellum, caudate nucleus* cerebral cortex and substantia nigra 
Such an allegation is also supported by the data in Figures 10-12 that show that MANF2 supports 
survival of dorsal root ganglion and dopaminergic cells in culture. 

Second, I have determined that the specification describes a working example for 
determining the dosage of MANF2 useful to treat Parkinson's disease and other neurological 
disorders. The specification describes a number of techniques for administering MANF2 to the 
brain and includes pre-termed dosage levels, e.g. at p 53, line: 18 to page 54, line 19. Also, the 
specification discloses several animal models by which an artisan of ordinary skill may evaluate 
any particular mode of therapy chosen can be evaluated for efficacy. (Example 8, page 67 of the 
specification as filed). 
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In view of the above, any experimentation alleged by the Examiner must be deemed wellr 
i guided, not undue, and therefore, the alleged utility of treatment of neurodegenerative disease, as 

exemplified by Parkinson's disease should be considered enabled by the specification. 

To demonstrate that such is the case, I describe here, using the guidance from Example 8 
in the specification as filed, the effects of a 10 |ig dosage of MANF2 on the rat 6- 
hydroxydopamine (6-OHDA) model of Parkinson's disease. The results show that MANF2 pan 
rescue midbrain dopaminergic neurons in vivo. Therefore, MANE2 may be used to treat diseases 
characterized by the degeneration- of dbpa^ergic neurdns^ such ^Parkinson's^disease, as 
; asserted in the specification as filed, e.g. at page 43, line 16. 

Ex perimental Design 

All rats were exposed to a stereotaxic microinfusion twice in the left dorsal striatum; first 
they were given either 4 ^1 of phosphate-buffered saline (PBS), 10 ng of glial cell line-derived 
neurotrophic factor (GDNF), or 10 jig of M ANF2, the dosage described in the specification. The 
coordinates in the left striatum relative to the bregma and dura were A/P + 1.0, L/M + 2.7, D/V - 
4, according to the atlas of Paxinos and Watson, 1986 (Paxinos, G. & Watson, C, 1986. The Rat 
Brain in Stereotaxic Coordinates, Academic press, San Diego.) Six hours later, each animal 
received 8 \ig of 6-OHDA in the same site in the left dorsal striatum as described above for PBS, 
GDNF or MANF2. 

Rotational behavior 

Behavioral test were carried out 2 and 4 weeks post-lesion. The rats were allowed to 
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habituate to the test chamber for 30 min before D-amphetamuie (University Pharmacy, Helsinki, 
Finland; 2.5 mg/kg Lp) was administered. The number of full (360°) ipsilateral and contralateral 
turns was recorded for a period of 2 L Net ipsilateral turns to the lesion were calculated by 
subtracting the turns to the left from the turns to the right. 

Immunohistochemistry 

At 4 weeks post-lesion, the rats were anesthetized with an overdose of 
natriumpentobarbital (90 mg/kg, i.p. Orion Pharma, Finland) and perfused intracardially with 
PBS followed by 4% paraformaldehyde in 0.1 M sodium phosphate buffer, pH 7.4. The brains 
were removed, post-fixed for 4 h, and stored in sodium phosphate buffer containing 20% sucrose 
at 4°C. Serial coronal frozen sections of 4^im were cut on a sliding microtome. Six sets of 
sections were collected in cryoprotectant solution (0.5M PB, 30% glycerol and 30 % ethylene 
glycol) and stored at — 20°C until immunohistochemical processing. Free-floating sections were 
processed for tyrosine hydrolase (TH)-immunphistochemistry. Following three rinses in PBS, 
endogenous peroxidase activity was quenehed for 5;mihutes in 3%H 2 C>2/1 0% methanol/PBS. 
After 3 rinses in PBS, sections were pre-ihcubated with normal horse serum (NHS/0.3% Triton. 
X-100 in PBS) in order to block nonspecific staining. Thereafter, sections were. incubated 
overnight at room temperature with 1 :2000 dilution of biotinylated mouse-anti-TH (Chemicon, 
Temecula, CA). This incubation was followed by incubations with 1 :200 dilution of biotinylated 
horse-anti-mouse (Vector, BA2001) and by incubation in the avidin-bibtin peroxidase complex 
using the Elite ABC vectastatin kit (Vector Laboratories). The reactions were visualized using 
DAB as a chromogen. 
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Morphological Analysis 
SN cell counts 

Unbiased stereological cell counting procedures were used to count TH-positive cells in 
the substantia nigra pars compacta. (SNpc) by using the optical fractionator method in 
combination with the dissector principle and unbiased counting rules (West et al.,, 1991, AnaL 
Rec, 231, 482-497; Mouton et al., 2002, Brain Res. 956, 30-35). the entire SNpc was analyzed 
with a Stereo Investigator platform (MrcroBrightField, Germany) attached to an Olympus BX51 
microscope; From, each animal, 3 sections from the central portion of the SNpc, where the 
medial terminal nucleus (MTN) was present (level A/P -5.3), were selected for quantitative 
analysis. Optical fractionator estimation method was optimized to give a coefficient of error less 
than 15% per individual brain sample. Each reference space was outlined at low power (4X>, and 
cells were counted using a high magnification (60X, oil immersion) objective. 

Results 

Behavioral tests 

Behavioral tests were carried out twice in all rats. Two and four weeks post lesion, each 
rat was given D-amphetamihe (2.5 mg/kg, ipi) in order to induce ipsilateral (to the side of 
lesion) turning behavior, which was recorded for a period of 2 h. At two weeks post lesion, 
amphetamine did induce significant ipsilateral turning behavior in the control group. However, 
no increase in ipsilateral turns was observed in the treatment group. At four weeks post-lesion, 
MANF2 was not able to significantly reverse the amphetamine-induced ipsilateral turning. 
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TH-immunohistbchemistry 

At four weeks post lesion, following the second behavioral experiment, the rats were 
anesthetized with an overdose of sodium pentobarbital. (90 mg/kg) and perfused intracardially 
with PBS followed by 4% paraformaldehyde in 0.1 M sodium phosphate buffer, pH 7.4. Free- 
floating sections were processed for TH-immunohistochemistry. Unbiased sterplogical cell 
counting procedures were used to count TH-positive cells in the SNpe by using the optical 
fractionator method in combination with the dissector principle and uhbased counting rules 
(West et al.,1991, Anat. Rec, 231, 482-497; Moutbnetal., 2002, Brain Res, 956, 30-35). The 
entire SNpc was analyzed with a Stereo Investigator Platform (MicroBrightField, Germany) 
attached to an Olympus BX51 microscope. The loss of TH-positive cells in the SNpc PBS-6- 
OHDA group and treatment group was 30% and 4%, respectively. Thus, the 
immunohistochemical analysis showed significant protection of dopaminergic cells by MANF2. 

Retrograde Transport 

Iodinated MANF2 was injected by means of stereotaxic injection to dorsal pentobarbital 
(90mg/kg) and perfused intracardially with PBS, followed by 4% paraformaldehyde in 0.1 M 
sodium phosphate buffer, pH 7.4. The brain was removed and it was sliced in 1 mm thick 
coronal sections. Three millimeter in diameter punctures were taken from dorsal striatum, 
frontal cortex, hippocampus and substantia nigra. Radioactivity in the punctures was measured 
by gamma counter (Perkin Elmer). Some of the brains were cut in 40 mM coronal sections and 
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the slices were placed to autoradiography on X-ray film. Retrograde transport of MANF2 from 
the dorsal striatum to the substantia nigra was observed in male Wistar rats. 

Conclusion. 

Our findings indicate that MANF2 can rescue midbrain dopaminergic neurons in vivo in 
the rat 6-OHDA model of Parkinson's disease. MANF2 may, therefore, be used as a therapeutic 
protein or as a basis for the development of drugs from treatment of Parkinson's disease. 



I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and, belief are believed to be true; and further that these, statements 
were made with the knowledge that willful false statements and the like so made are punishable by 
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States. Code and that 
such willful false, statements may jeopardize the validity of the application or any patent issued 



thereon. 



Date: Helsinki, June 29, 2006 
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